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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide two enlarged gradation 
pictures where an outline part is smooth and quality is satisfactory 
by making the respective gradation value of an enlarged multi-level 
picture which is enlarged/generated so that the outline part 
becomes smooth into two gradations with a specified setting value 
as a reference. 

SOLUTION: A gradation converter 10 converts the gradation of a 
picture and it is constituted by a multilevel making unit 11 and a two 
gradation making unit 1 2, The gradation value of two gradations of 
an original picture stored In an input two gradation picture memory 
1 is converted into multilevel by the multilevel making unit 1 1 and it 
is stored in an Input multilevel picture memory 4. Then, a picture 
enlargement unit 2 enlarges the picture which is made into the 
multilevel so that the gradation value of the outline part smoothly 
changes. Then, the gradation value of the enlarged multilevel picture 
stored in the output multilevel picture memory 5 is converted into 
'1' (white) by the two gradation making unit 12 in the case of a value 
more than the prescribed setting value. Then, it is converted into 
'0' (black) when it is less than the setting value. Thus, the value is 
returned to two gradations and it is stored in an output two 
gradation picture memory 3. 
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^^^£LxiS:mm^^^m.<^mu m^t^^mm^t 
§fe©T'feSo mm(Dimm&^^m>:)tii-r:fsmtLx 
ii^mm^tixi.^^i}\ :^mMX'ii:ff^x^mzm':s< 
:ff^iyy>y^fi^:^m^^^ctic-r^o wmmmti^a 
£0 2:^^*">i7x^^^ja, [Sc3] Ocfepfc^^So 

[0 0 5 2] 

[^3] 

, (x'+y') . 

^ t S — i > 

2 «^ 

[0 0 5 6] ^LT, PtP^^ggl 0CO2mmit^l 2 

^^MxUT 1 2 bC^J6feii^nTV^S^^ffi^»^ 
tc LT 2 pgpft:L/-cffi^ffi;'jffl 2Pg|ia®^*U 3 ttS 

[00 5 7] *SgB^©S 2 ©H»J£±^«tC <fc n{±\ 2 

^mcDTzmm^mm^m^ i oco^mmit^ i i t-^ps 

PfkL, P->'^X>''.';l/:5»6r'fg^iS^5i-:&ll'3mLT 

K<DA\^-i^±2mmmm^m^ctti^x^^m^-t}'^& 

So 

[0 0 5 8] ;^tc, ^^micm^m i ©a^ffiA^^a^ 
ii^-rsm3(Da^ffi;»c^B (mso^B) (Dmmc-D 
i^xm8^m-:>xmmt^o man. *fgB^c«i,ig3 

[0 0 5 9] ^3C0g«{i. 0 8lc^-r<fc9{i:. ^2® 
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[0 0 6 0] :^mM(Dm3(Dmmm±mm(DW]i'? 
mmim 1 1 ti^xtim 2 ugpH®^ 1 f}^p>mmm^ 

[0 0 6 1] ^LT> ^H^^ggl 0(D2mmimi 2 

[006 2] ^^mmm 3 (DB^MA^BK .fcnff, 2 

^1 2T'^l6Si6fc:g^ffl^SJpH:2^i^{k'r^OT% 

[0 0 6 3] ^^m\:m^m 1 (Dmrnmcfsm^ 

[0 0 6 4] |g4tD«Bt±. la 9 lC^-r<fe 9 IC. ^1© 

H^ffi^^^fii: |B|^©g|55i-i: LT. A;^;^ 2 PWiSHil;* 

t u 1 i:. ^mm\tm \\h2 mm^m 1 2 h^mmt 
^mmmm 1 0 i:, x^tiffl^pgpH^^* u 4 i:. h ¥o 

[0 0 6 5] ^tc. lg4<D^B©=&mi:ov>TR<*W{c 
IttB^-rs*^ ^i©iii»a;*;«Bi:|H|«(Dg|5^{*UiB^^ 

^^tmm.(om.m'^^^^^x^^^^\c-o^^^x. so 
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o-efe§o m \ oa. m4©iii^t£:*:^fiT'ffli^^zv 
^x-ruT>'>^^!aa©7S'ffi^5^-ri«W0T-fe^o i^, 
0 1 0 if-tisafflf 1 mmxmx^tcis^ 

[0 0 6 6] i^tc, 2^|g^(D^4tDiiiilJ£;«c^B<7)i!lft 
lCOV>T. ll9^{^oTSiB^-rSo *lilB^CO^ 4 O®^ 
Jl£;';^St±. A:'jffl 2 Ptl^ili^^ t U Uc F A XlFCDJt: 

iae!©2KiioPipfii*^fB«^n, mmmmi on^ 
mmit^ 1 1 ti^xtimzmmmmpi'ev 1 A^aptpfii^ 

icmi-r^o ^LT. 7'>'f^x^^JT->>^§§7*^ A 

is^i^R*JA^T'7>^x^' u 7v'>^^maLTi^*^ 
L, mcmmm±m2tmm^mizi.xm:k.mm<D^m 

[0 0 6 7] ^LT. mm^mmi Q(D2mmitmi 2 

m^<r>^^m^^Wi3^Tb:3i-^ m3i-ih^nmmMK-o\^^x 

ia^ffixU7 1 2 bti:^46f31i$tiTV^^i9;^M*S?P 
LT 2 Pgpfb L /iffl;^ W^'jffl 2 ^iSa^^ ^ U 3 ttS 

[00 6 8] :^Wm(Dm 4 cDiii^K:*:^Btc J; n«\ 2 
PgptDTciS^^Pg^a^gi 1 0 ©^Pgpfkfg 1 1 T'^K 

k L , T y ^x-r T > ^'ii 7 x^'^^^^^^ 

psiiftggi 2-e^i6^J6;-ctg«fii;&s^ic2i5iia{i:-r5 
coT% mwm^-h'^m'bti^rsmm.^m^^i^ti^x^^ ^(o 

[0 0 6 9] :^^ic. *MWtc0g^^2(D®«ffiA:^aJc 
■:3V^Ti5^wrSo *^B^ic^;5|g2©B^*i£A;^af±> 

s-ree3fe<oiw)ittc*cB«^ffi;*;-r§;^ar'7cB^^ffi 

^pgi^a^^^tfigL, iUA^PgPB^'O&pgSlffitC'QV^ 

[0 0 7 0] ^m^\,cm:^m2o:>mmi^xi5m^MMt 

SB^ffiASfi (^ScD^fi) ^D«j5!c^cOl.^T0 1 1^ 
ISoTi^l^-rSo lai Hi, ^lilB^lcj^smsOH^Jt 

:kmm(Dmm.yay^mx$>^c t^a. 01 2i:iRi«©« 

[0 0 7 1] m5(Dmmit. mi uc^-r^oiz^ 
<Dmmm±»mtmm(DS[i^t lt. a:^;^ 2 mmmm 
?i^vit. mm^±^2' tiit]m2mmmm?^'e 
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2 t^mmt^f^m^m^ i o t. xtim^mmmm^ 

CO 0 7 2] ^ 5 ©^gOSgPOpifflti. cn^T'tSJl? 

[0 0 7 3] -m^. ^^^n'mz<DmmuX^m<r)m{'f 

^ttf;:^^Bfi. A^'jffl 2 Pgp®^^ t 'J HC F A x^© 

7t:ia^<D2Pgp©pgpii*^tei«^n, ii^ffi;'v^2' 

[00 7 4] ^LT. Pg^^^Sl 0O2Ptmg§l 2 

1 2 a *^ttl:^iffl^®Piii^;^ * 'J 5 *^ p>ffi;*: 20 
[0 0 7 5] :*:fgB^<D^5£0H^ffi;:^SM(i:J;n{f. 2 

pgPS^fgi ocD^KI^fkggi i-e^pgpfbL. a-A 

2Pgpft;§§l 2T'^i6SJ6/c:S^ffl^S^ 
^©*£SB°p«©Sv-SS::A:2Kifflili^^1#;|. 

[0 0 7 6] 

[Sl?g©5am] 1 fB««^H^ic<fcti«, 2 pgHiii 

mmic LT 2 ^pc^^LTffi;^ 2 mmmmm^^mm 
[0 0 7 7] misf^zmmn^mK^mi. »p.ti/c^ 

[0 0 7 8] m^m3mm(Dmm^i^n\t. f^^E^tifc 
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[0 0 7 9] ii*]S4fs«©^igic<fcntf> t#e.ti/-c^ 

®Pgliffi*^?iP>*HC*§J£;«;75iffi^fflV^Tffi;»C^Pgi^a 
T% $&ll5g|5^A^«fcti}t5)*^TaK<Dav^ffi;»;2|5g|^a^ 
[0 0 8 0] i»dtS5lB«©fgB^tcJ;nf^. ^X^^X 

^■^\z]t.\^xwL^m^mm<o^fmi.K)X^ < -r^ii* 

^1, 2, 3X{4 4faK©H^3E;^:^ai:LTi/>^o 
T% a:;*: 2 liglia^^WSI^tllgP^cS'J^A^:^^ < * 

[0 0 8 1]ii*^6. 7, 8|E^<D^B§{c<ttl(i\ ^ 

*fS. 3^^g^*jXi?^F«3ifaXtifiiScn-9->i'>a^?S^ffl 
v^fcii^]ll. 2, 3, 4Xa5t2«<DB^ffi::*:55-ffii: 

6 5 J; ^ feS:;*; L /c:tt:^^PgPB^*<'^fi!cT' # , 
^©J£;«;^pgPB^*^ P.tell5g|5^A^?t A^T'n°pS® 

[0 0 8 2] lf*^9fBtt<D5gB^tc j;ntf, A;'3ffl2® 
iiffl®^t'JT'2|!giSB®^*S*flL. ^^ISfkil-e 2 

HB^oPglBfii^^pgi^fiitcSSlb. A:'3ffl^P^i^B« 

J£A8§T'A;'3ffl^PgPB^^ * U icISiW^nTv^?,^^ 
IBB^^ ^©ttiJPgp^^ (DPgpfii*^m 5 *nc K At^ S 

* 'J T'KA^n/cffiA^Pg^B0**sa^ L, 2 ^mit^ 
xm^immmh LTtJu^bffl^pgpBis^^^u ttsis^s 
ti T t > ;i, u^x^mmmmn^mmm^ 2 pg^tc 

tb:t;ffl 2 KPB«^^ U X 2 K^ft:^(c T 2 PiPicg^ 
*nfcffiA2PgpB^^*S*flf SBftSSA^Si: LTt.^ 
S©T% $i¥l5gP5i-AW8*^Ti?>M©fiv^ffiA2PgiiB^ 

[0 0 8 3] iS*^ 1 OfB«CDMB^K*ntf, a-/^x 

pgiSB^*^e>fgJ§igfiK«-^ajOUlL. B^JEp^giT'ffiS 

jfifieii-oB^o*&¥i5a55)-opgii«*^}t ^-bmirji:^ m.xi5 
m^m^^xmx^^mmm^\'^^'^^m^^ 9 ibkob 
mmxmmt lti.^5©t% sgpsp^j-A^i; ost p.*>T'b°p 

[0 0 8 4] if*^ 1 1 tB«©ltB^C<i;ti«\ D-y^X 

7 ^' T-B^ffiii^ggT'ffiA^n^ctlSA^PgMa^A-P. 

^mm^^^moiUL. m:fim^mmmm?i'evxim 
m^^(omm^^m-r^m^m9mm(DmmtjAxmmt 
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[0 0 8 5] tf*]S 1 2f2e(73^wtc<tna\ D-/^;^ 
iE«©B»ffi:*:^HtLTV>5<DT% IS^PSP^A^i ») 

[0 0 8 6] 1 ■itm.nmm^^tv.t. z^^x 

pgPiii«cDM*|5g|5^<D^P<i7b^~jt 6 ^ 5 ffi^ 
Steffi:*: 2 pgiiB^^tfs c ^i*^r'#^5aiSA^feSo 

[0 0 8 7] iSslcJRl 4. 15, 1 6ie«©%B^ti:j;n 

feSil*«9. 10, 11, 1 2Xfil 3tstc<oa«& 
lifi^^it P. AHc:5:5 <fc icSE:^ L/cffi:*:^^!^®^^!^ 

[0 0 8 8] 1 7Kig<D^B^tCj;n{?, 2 PgPH 

[0 0 8 9] 1 8fS^o^BSicj;n{f. A:':ffl2 

mmmm}<'evic2mmmm^m)\.. iii^ffi:*c§§T'2 
mmmm^m±i.rm± 2 pgpiii^^ft^ ^mmit 
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^^(om^cD^mmm^ 2 kpc^^ l. mtim 2 
[0ffio®¥%iiBj3] 

[02] ^\^4K[Hmm^mmt^mmmx^^o 
[03] 3:^^a*iA*^i^jfs^siB^-r5SiB^iaT-fe§o 
[0 4] DC T^m^^-^rmmm-xism^^^-rmmmx^ 

[0 5] *5ilB^oiii^ffi:*:;^}*^fflv^TS£:^Lfcffi;*:2 
PgPiii»£D^J^^-r »i0^0 -pfe S o 

[06] if-mm\c%:^m2<DmmiSi±^mo:>mi&-:rti-j 

[07] m2(Dmmi&:kmmx^\.^^u-/^:z,y ^ )V-$t 

20 (D—m^mTmmmx&^o 

[08] *filWlC«S|g3©a^ffi:^S«0«^yD>y 
^0T'^5o 

[09] :^^micm^f^4(Dmi^m.±mm(Dm^ra'y 
^0-efeSo 

[01 0] mAcommii.-x^mxm\^^^T>=f-:L^')r 
[011] ^pgB^ic^^m 5 (Dmmm.-^mm<Dmmyu 

[012] t^e3l5tDiii^te:;^^«(O«fiic>'n-yi7 0T'fe 

[013] ffi;^tti©^ili^©efiJ^^-r»4B^0-ea5^<, 
[014] «e5l50iii»*l£;*cSaT'tl£;^L/c:ffi;*;2Pg|^H 

i-x^m2mmmm?^'i:v. 2-mmm^m. 3 
■■■m:f3m2mmmm>i'ev. 

PS^if. 1 1 -^Pgpfbgi. 12 •••21 

40 1 2 a-fiM#®. 1 2 b-aSSfiixUT' 
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